This paper proposes an efficient numerical model for the simulation of the behavior of slender circular concrete-filled tubular columns subjected to eccentric axial load with single curvature, for the cases of both normal and high strength concrete. The paper focuses on the study of the influence that the variables affecting beam-column behavior (length and relative slenderness) and the variables affecting section behavior (diameter/thickness ratio, mechanical capacity of steel) have on the overall buckling of this type of column. An extended parametric study is carried out to propose design recommendations, primarily to establish the importance of the use of high strength concrete compared with that of normal strength concrete. The results show that for slender elements the optimum design is reached when the mechanical capacity of the steel is slightly lower than that of the concrete contribution.
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Introduction
Recent years have seen an increase in the use of concretefilled tubular columns due to their high stiffness, ductility and fire resistance. In addition, high strength concrete is widely used in building columns to reduce the size of the cross section. Since most experimental studies on eccentrically loaded slender columns are limited to normal strength concrete, there is a need for information regarding the response of this type of structural member towards high strength concrete.
In order to address this lack of information the authors established an integrated experimental and analytical study consisting of the following tasks: an extensive set of experiments on eccentrically loaded slender columns [1], the development of a computationally-efficient analytical model, parametric studies on the influence of key parameters, and the development of design recommendations.
This paper provides a brief presentation of the development of the numerical model but focuses on the two remaining tasks. The aim is to obtain as accurate and reliable a method as possible for performing an extended parametric study with reduced time consumption. The purpose of this is to provide some design * Corresponding author. Tel.: +34 963877007x76742; fax: +34 963879679.
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recommendations to establish the importance of the use of high strength concrete compared with that of normal strength concrete.
In fact, the design codes for each country provide simplified methods for composite columns, but these are generally limited to the use of concrete with a cylinder strength no higher than 50-60 MPa, as in the case of Eurocode 4 (EC4) [2] , and ought to be revised accordingly. This is crucial given that in the practical design of a column within a building the axial load, eccentricity and height of the story are fixed. In this situation if HSC is used, rather than normal strength concrete (NSC), the section is reduced and the slenderness increased, so the element experiences higher geometric nonlinearity.
Johansson and Gylltoft [3, 4] , and Zeghiche and Chaoui [5] , have demonstrated that it is possible to use high strength concrete and still achieve structural ductile behavior. However, if the aim is to obtain the same ductility as with NSC, a greater wall thickness is required to complement the HSC core of the column.
If the column is slender and is subjected to an eccentric load it seems clear that the increasing curvature in the cross section and the increase in flexure are to the detriment of any improvement in the concrete strength due to the confinement effect [3] . O'Shea and Bridge [6] , however, stated that when eccentricity is increased in short columns, ductility also improves. This statement needs to be amplified for slender columns, as there are not many studies on high performance materials for CFTs, focusing on overall buckling. Han [7] studied tubular columns with a high slenderness ratio and normal strength concrete, concluding that the strength of the
